Changes in the structure of the heat balance and in the conditions of air flow within the overbuilt areas are the main causes of the increase of air temperature in town, that is -of the appearance of the urban heat island.
WINTER (DECEMBER -FEBRUARY)
The daily diagrams of air temperature in the winter months imply that during the whole day it is warmer in town than in its peripheries. The minimum of air temperature occurs outside of town usually at about 7:00 a.m., and it is delayed in downtown areas by 1, 2 and even 4 hours. The daily maximum of air temperature occurs as a rule at the same time (at around 3:00 p.m.), or somewhat earlier in Ok^cie, because the evening temperature decrease takes place earlier outside of town. The morning rate of temperature increase (A%f> 0) is lower in town and it ranges from 0.2 to 1.0°C/h, sometimes a bit more: 1.4 to 1.8°C/h and it attains its maximum usually 2-4 hours after the minimum temperature has occurred. Outside of town the rate of heating is higher, as a rule exceeding l°C/h, most frequently 1.5-2.5°C/h, and sometimes even above 3°C/h. The temperature decrease rates in the evening and during the night (A T At< 0) are more differentiated: within the overbuilt areas the rates are slower and range from 0.1 to 0.7°C/h, while in the peripheries these rates are higher -above 1 and up to 3°C/h. Especially high (absolute) values of these rates occur between 5:00 and 9:00 p.m. Equalization of the rate value in the two kinds of points considered is observed between 7:00 and 9:00 a.m., see Figure 1 . In March and April it is still warmer in town than -or at least as warm as -in the peripheries, but in May it is already more often colder in town than outside of it. The daily minimum temperature is observed in the outskirts of town at 4:00-5:00 am., and some 1-2 hours later in the central parts of it. Equalization of temperature is observed, as before, between 7:00 and 9:00 a.m., more often near to 9:00. Daily maximum is usually observed in both points at 2:00-3:00 p.m.
The rate of heating of the air before noon can vary considerably. The greatest temperature increases occur in the peripheral station Ok^cie between 5:00 and 9:00 a.m., while in the downtown station (University) -between 8:00 and 10:00 a.m. In urban areas air heats up during the day more slowly than in its surroundings, with the respective rates ranging from 0.5 to 2.0°C/h. In the peripheries this rate ranges from approximately 1 to 3°C/h, but higher rate values were also observed.
The evening cooling starts between 3:00 and 5:00 p.m. and it amounts in the centre of town to up to l°C/h, and in the surrounding areas -between 1 and 2°C/h. Before midnight the (absolute) values of these rates happen to be even higher (l-1.5°C/h and 2-3°C/h, respectively), see Figure 2 . During some days, when the intensity of the urban heat island is exceptionally high (AT up to 6.3°C on April 22nd, 1964) the rate of cooling is yet bigger, reaching even 5°C/h.
SUMMER (JUNE -AUGUST)
T °C Similarly, the rate of cooling of the air is lower in the overbuilt downtown Warsaw than in the peripheries. This first rate is as a rule lower than l°C/h, though between 8:00 and 12:00 p.m. it can be higher, between 1 and 2°C/h, but never exceeding 2.2°C/h. In the open space outside of town air cools down quicker, always at the rate higher than l°C/h, in the extreme cases even up to 4.7°C/h (see Fig. 3 ). 
AUTUMN (SEPTEMBER -NOVEMBER)
During autumn the daytime temperatures in town are as a rule lower than in the peripheries. During the nighttime, on the other hand, between 9:00 p.m. and 4:00 a.m., the greatest thermal contrasts between the town and its environment are observed. The minimum of air temperature outside of town occurs at approximately 6:00 a.m. while in town it takes place 1 hour later or more or less at the same time.
The rate of warming up of the air in downtown Warsaw is on the average between 1 and 2°C/h, with the highest values observed between 8:00 and 11:00 a.m. In the open space outside of town this rate ranges from 1 to 3°C/h, with the higher values observed in the period 7:00-9:00 a.m. (even up to 4°C/h). The highest rates of warming up which were observed in the University station were 4.3-4.8°C/h in the period 9:00-11:00 a.m., and in the Ok^cie station -6.1°C/h in the period 7:00-9:00 a.m., on October 6th, 1964.
The rate of cooling is lower in town, most often up to 2°C/h, and in the first hours of temperature decrease even only l°C/h. Outside of town these rates vary between 2 and 3°C/h, attaining in the extreme cases 4°C/h (see Fig. 4 ).
CONCLUSIONS
The heat island in Warsaw features characteristic annual profile, with higher intensity in the warmer and lower intensity in the cooler part of the year. The differences of temperature between the downton areas and the peripheries reach 1°C in terms of daily averages and 2°C in terms of minimum averages. The thermal influence of the urban buildings is especially strongly felt in summer and early fall, while it is the least significant in November and March. The contrast persists in winter round the clock, and in summer it intensifies in the evening and during the night. In individual cases, during the nighttime the downtown areas may be warmer than the peripheries by as much as 8 to 10°C (Wawer, 1994) .
It is beyond doubt that the effect of the urban heat island, and especially the daily profile of its intensity, are linked with the difference in the rates of warming and cooling of the air in the urban areas and outside of town.
During the days when the heat island is well pronounced the rate of warming up of the air in the peripheries of town is rather constant irrespective of the season of the year, and it ranges from 1 to 3°C/h. In town this rate is lower, frequently below l°C/h (higher values appear in spring and in autumn, they do not exceed, though, 2°C/h).
The rate of cooling of the air in the peripheries is higher (in absolute terms) in autumn and in winter (even up to 3°C/h) than in spring and in summer (l-2°C/h). In town this rate is rather uniform and low (until mid- night up to l°C/h), only in autumn the values up to 2°C/h may occur. Still, changes in the rates depend upon the current weather conditions. When during the daytime the weather is sunny, cloudless or with little cloud cover, windless or with little wind, then the differences in the rates of cooling down of the air tend to be bigger (especially after midnight) and the heat island tends to be better pronounced. In the days when the heat island is less distinct, the rates of heating and cooling clearly decrease (on the average approximately 0.1-0.3°C/h).
